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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a nonaqueous electrolytic solution making possible to manufacture a lithium secondary 
battery improved in charging/discharging cycle. 

SOLUTION: 1 to 20 g of the compound represented by a chemical formula of R11-CH(-R12X-R13) is added to a nonaqueous 
electrolytic solution containing a nonaqueous solvent and lithium salt per 1 kg of the electrolytic solution. [R1 1 symbolizes 
substituted or non-substituted aryl group. R1 2 symbolizes substituted or non-substituted alkyi group, substituted or non- 
substituted alkenyl group, substituted or non-substituted alktnyl group, substituted or non-substituted allarkyl group, substituted 
or non-substituted aryl group, or substituted or non- substituted heterocyclic residue. R1 3 symbolizes hydrogen atom, 
substituted or non-substituted alkyI group, substituted or non-substituted alkenyl group, substituted or non-substituted alkinyl 
group, substituted or non-substituted allarkyl group, or substituted or non-substituted heterocyclic residue. Rl 1 and R12, or 
R12 and R13 are chemically bonded together to form a ring]. 
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[0 0 0 6] [R|!«. i^K^Sc6 7!>S2 4(DS«^>b 

2 Tlli 2 4 WHSSfe b < i^K 
^» 2 71)S 2 4 (Dg^fe b < 

i^^^S: 7 TIM 2 4 ©stfet> b < 

iK^5gS:6 7iM2 4<!!)e^ftt>b<tt•lH««TU- 
;^«. fe^t^i^K^Sc3 7!;M2 4WHgS*)b<«^iS 
^®1g|gS^S*^t>-r : ^bTRi3«. 

1 TiM 2 4 Wg^t) b < tt«B»07';l'*;l'«. 
iBSSSSc 2 2 4 <Z)H«fe b < ttJiSlft®T;l'^r-;|. 

i^^S^IS2 7!)S2 4<Dfi«fcb<««5MftWT;V=*^ 

3)V^)Vm. a&^V»«i^^5SIS3 7!»M2 4C0®^t)b< 
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B«©7;p^;pa, mm.MWL 2 tim 2 4 ©giftfe b < a 
safe b < ttt^sgioTjiz+njusTfe'S iitim^ b 

[0 0 0 8] S/b. *%BJ(;5#7Km«?Ji^(Ct5tiT, — 

(1) «Ri2*^. ^^m.m^iTi^2 A<Dm.m%\^<\t 
m» 1 Tis 2 4 wetftfe b < tt»iB«i»T;i/^^;i/»-e* 

SCli:/OW*bt,i. 
[0 0 0 9] *^Bj«#f;i^a<g^(Ct5(,iT. -as 

(1) ©{t;^ife*^TIB^b^ife0 5-^©ti-rtl*i-t?*-5 

[0010] 1, 2, 3, 4-^h7fc KD:J-7^U> 

(it-^mm^ 1 2 ) 

9, 1 0->?t FD5'>h5-t:> «t^<Kl#^l 3) 

-f >^'> ak^i^#^i 6) 
-i y=Ty at:^<^#^ 1 7 ) 

9, 1 O-i^t HP7x:^>hl/'> ({b^i^S^l 8) 

1. 2-vfcHD:»-7^'^> ({t;^!a»^2 8) 
Hx*fc Ha h'J7x:zU> at^!K»»^3 0) 
l-7i:^;l.-3. 4-vt: HD:h7^'U> (fl:^!|S>» 
^3 3) 

7;P^k> ({b^i^S^S 4) , 
[0 0 1 1] ^Sf^fCIEffi. ftS, -€-b 
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[0 0 12] v^OA^.'Ammxit^mv^, mmitv^ 
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tc««-r S 75: £ b T«?I&l^gBTCOMS b V^S^^b^ 

R*£;*a»-r^iti>e)T'«;^ti*^tita5bfco ii^^wfe 
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2 4wfimt>b<ttiisei®7'5;p^;PS (.^y-yji 

6 Tis 2 4 <Dmm^ b < «4iejis®7 u 
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2. 2<Dit^!^x$>^o ysi^^hLx^tEr^m^^m 

n, Ge, Sn, Pb, Sb, Bi, Si. P. B;^^ 
^r^WLTV^T^a^Vn ^^l::»^L(.^U^'^A^^jl 
^^JSK^fc^^^. LixCo02. LixNi02. Li, 
Mn02> L i xC OaN i i-a02. LixCobV 

L i xC ObF ei-b02. LixMn204. Lix 
MncC02-c04. L i xMncN i 2-CO4, LixMric 
V2-CO4* L i xMncF e2-c04 (CC:"t?x = 0. 7 
1. 2. a = 0. 1-0. 9v b = 0. 8-0. 98, 
c=l. 6—1. 96, z = 2. 01 — 2. 3) XS> 
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{t. LixCo02. LixNi02. LixMn02, Li 
xCoaNii-a02. LixMn204, LixCObVi-bO 
z (x = 0. 7 — 1. 2, a = 0. 1—0. 9, b = 
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10 0 2 5] ^^m(Dfymum\tmmmi, 2. 13, 
14. I omm^it^^m*.iti^^mu±(om^^'^t7. 
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P, B, Al, S bd^e>il«n'5^?5:< ^:t>— ST* 
0, iff^U<«S i, Ge, Sn, P, B, Al X$> 
0, #JCff^b<taS i , Sn, P, B, A 1 X$>^. 
M^tiLi, Na, K, Rb, Cs, Mg, Ca, 8 
20 r, B a ;&^^S«n -5^1^)5: < (ht>-a-e*0, 5fSL< 
tlK, Cs, Mg, CaT, 4#fCSff^b<ttC s, Mg 
T*^o M^ttO, S, T eif)^i^mifin^'PU< 
mx$>0. Sf^L<tiO, ST^O, 4#{Cfi^^U<tiO 
X$>^o p, qfrl^-^O. 00 1 — lOTfeO, W^b 
<«0. 0 1-5T*0, #tC»^b<t^O. 1 — 2^ 
fe-So r &il-5 OTfeD, »^L<t^l-2 6TS> 
0, 4^{CffSL<fil -6T^^o M2c7)ffi^t^4# 

tcpg^$n-5;i^«^<, mnm^x$>^x^. 

c7)«i'&igjT*oTfe^in S/5:M^ M^, M'^CDJt^M^ 

30 :id^zSMH^uUzm\^xo. 0 0 1 - 1 0 ^;i/^«0Dje 

m\zi^\^^xmmm\zmi\:^'^^:^^'^^x^. ^twzmc 
u^com (3) tc^fe^t^ r co«t) ^mmmz^ 

[0 0 2 7] ±fB{c^tffc{b'&^<^4'Tfe, TIB— isas: 
(4) xm^n^sn^^i^^'T^^^^mmit^hi.K 

—HBL^ (4) SnM^pM^qM'^r 

M^frlS i . G e, P b, P, B, A 1 f)^^miii 

n^{i^u<hh-mx$>D. B^V<\tS i, Ge, 

P, B, A 1 T*D, 4#fCSf^L<«S i , P, B, A 
\XS>^o M^^Li, Na, K, Rb, Cs, Mg, 

Ca, Sr, B a^^fbm^tn^(S^fSi< ^ih—mx$>D. 
iff*L'<friCs, MgT, mzitf^L<\ttUsX$>^o 

Sf^LVn p, Q\t&^0. 0 1-5T&0, »^L< 
^10. l-2Tfe^o rtil-2 OTfeD, J?^L<« 

[0 0 2 8] ^^m\z:i^^^Xs mz»nrc^^}m^m^^ 
50 hfS^X^^(D\t,S n(r>m^ti^2mxn^'t^it^m'Q& 
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€r^. 0||x.(^hysics and Chemistry of Glasses Vol.8 
No. 4 (1967) 60 1 6 5mz$^Wi(D:^mx^VrT^ :i t 

f) ^x^^o ^fc. sn<Dmii^mm%^m (nmr) 

x.fr^. <i;£a«^Jc:*5l>T^JSS n (Offi(7)Sn) \tSn 

(CH3) 4^zMLx7 0 0 0 p vmnm^imm^zi&mm 

\Z\f-^:^mMT^(D\ZML. SnO (=2ffi) Tfi 1 
0 0ppm#jfi, Sn02 (=4<ffi) Tfri- 6 0 0 p p 

[0 0 2 9] ?^*5*5!l^<^^S«»fc:«ISScD^$EiKl7C 

S^^M (Sc. Ti, V. Cr. Mn. Fe, C 
o> Ni. Cu. Zn* Y. Zr> Nb. Mo, Tc. 
Ru, Rh, Pd, Ag. Cd> ^ >i$^ y H^^JB. 
Hf, Ta.W. Re. Os. Ir, Pt, Au, H 

g) "^rnmmi imjtm (f. c d ;5:<i:j&^^tf 

b. In. Nbc^^b^W <7)F-/t>h^-&/u-Cfe^ 

[0 0 3 0] :^^m(Dn.mun(Dm^&.'v\z^nfi. * 

5!?qji^:ne){::HI^$n'5feo-et^ife(.io SnAio.4 

B0.5P0.5K0. i03.65> S n A 1 o.4Bo.5Po.5Na 
0. 2O3. 7> S n A 1 0.4B0.3P0. sR bo.203, 4^ S n 
A 1 0.4B0.5P0.5C s 0. 1O3. 65^ S nA 1 0. 4B0. 5P 
0. 5K0. 1Geo.05O3.85. S n A 1 0.4B0. 5P0. 5K0. 1 
Mgo.1Geo.02O3. 83- S n A 1 0. 4B0.4P 
0.403.2* S n A 1 0.3B0.5P0. 2O2. 7- S n A 1 0.3 
Bo. 5P0. 202.7- SnAl0.4B0.5P0.3B ao. OSMg 
0. 08O3.26* SnAl0.4B0.4P0.4B ao. O8O3. 28* 
S n A 1 0.4B0.5P0.5O3.6* S n A 1 0.4 Bo. 5 P 0.5 
Mgo. 1O3.70 

[0 0 3 1] SnAl0.5B0.4P0.5Mg0.lF0.2O 
3.65* SnB0.5P0.5L i 0. iMgo. 1 Fo. 2O3.05* S 
n B0.5P0.5K0. iMgo. 1 Fo. 2O3.05- S n B0.5P 
0. 5K0.05Mg0.05F0. 1O3.03* S n B0.5P0.5K0.05 
M go. 1 Fo. 2O3. 03* S n A 1 0. 4B0. 5 Po. 5C s 0. iM 
SO. 1 Fo. 2O3. 65* S n B0.5P0.5C So.05Mgo.05F 
0. lO3.03> S n Bo. 5P0. 5Mgo. I Fo. 1O3.05* S n 
Bo.5Po.5Mgo. 1F0.2O3. S n B0.5P0.5Mg0. iF 
0. O6O3. 07* S n B0.5P0. 5Mgo. 1 Fo. 1403.03* S 
nPBao.O8O3.58* S n PKo. 1O3.55* SnPK 
0.05Mgo. 05O3.58* SnPCso.1O3.55* SnPB 
ao. 08 Fo. O8O3. 54* S n P Ko. iM go. 1 F 
O.2O3.55* SnPKo.05MgO.05Fo.1O3.53. SnP 
C s 0. iM go. 1 Fo. 2O3. 55. S n P C s 0. 05^ SO. 05 
Fo. 1O3. 53o 
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[0032] Sni.iAl 0.4B0.2P0.6B ao.08Fo.08 
O3. 54. S ni. lA 1 0. 4B0. 2P0.6L i 0, iKo. iB a 
0, iFo. 1O3. 65* S ni, lA 1 0.4B0.4P0.4B ao.osO 

3. 34* S n 1. 1 A 1 0. 4P C s 0. 05O4. 23* S n 1. 1 A 1 
0. 4P Ko. 05O4. 23* S n 1. 2A 1 0. 5B0. 3P0. 4C s 0. 2 
O3.5* S ni,2A 1 0.4B0.2P0.6B ao.O8O3.68* S 
ni.2A 1 0.4B0. 2P0.6B ao. OSFo. O8O3. 64* S n 
1.2 A 1 0. 4B0. 2P0. 6M go.04B ao,0403.68* S n 
I.2A 1 0.4B0. 3P0.5B ao.0803. 58. S ni.3A 1 0. 3 

10 Bo,3Po.4N ao.203.3* Sn1.3Al0.2B0.4P0.4C 
ao. 2O3.4. S ni.sA 1 0. 4B0.4P0.4B ao. 2O3.6* 
S n 1.4A 1 0. 4P Ko. 2O4. 6* S n 1.4A 1 0. 2B ao. 1 
PKo. 2O4.45* S ni.4A 1 0. 2B ao.2PKo. 2O4. 6* 
S n 1.4A 1 0.4B ao. 2PK0. 2B ao. 1 Fo. 2O4. 9* S 
ni.4A 1 0.4P Ko. 3O4. 65. S ni.sA 1 0. 2PK0. 2O 

4. 4. S n 1. 5A 1 0. 4P Ko. 1O4. 65* S n 1. 5A 1 0- 4P 
C s 0. 05O4. 63* S n 1. 5A 1 0.4P C s 0. 05M go. 1 F 
0. 2O4. 63o 

[0 0 3 3] S n S i 0. 5A 1 0. iBo. 2P0. iC ao.40 
20 3.1* S n S i 0.4A 1 0.2B0.4O2.7* SnSio.sAl 
0. 2B0. 1 Po. iM go. 1O2. 8* S n S 1 0. 6A 1 0. 2B0. 2 
O2.8* SnSi0.5Al0.3B0.4P0.2O3.55* SnS 
i 0. 5A 1 0. 3B0. 4P0. 5O4. 30* SnS i 0. 6A 1 0. 1 B 
0. 1 Po. 3O3. 25* S n S i 0. 6A 1 0. 1 Bo. 1 Po. 1 B ao. 
2O2.95* SnS io.eA lo.lBo.iPo.lCa 
O.2O2.95* S n S i 0. 6A 1 0. 4B0. 2M go. 1O3. 2* S 
n S i 0. 6A 1 0. 1 Bo. 3P0. 1O3. 05* SnS i 0. 6A 1 
0. 2M go. 2O2. 7* S n S i 0. 6A 1 0. 2C ao. 2O2. 7* 
S n S i 0. 6A 1 0.2P0. 2O3. S n S 1 0.6B0.2P0.2 
30 03> S n S i 0. 8A 1 0. 2O2.9* SnSio.8Alo.3B 
0. 2P0. 2O3. 85* SnS i 0.8B0.2O2.9* SnS i 0. 8 
Bao.202.8* SnS i 0- sM g 0. 2O2. 8* SnS i 0. 8 
Cao.202.8* SnSi0.8P0.2O3.io 
[0 0 3 4] S no.9Mno.3Bo.4Po.4C ao. iR bo. 1 
O2.95* S no.oF eo.3Bo.4Po.4C ao. iRbo. lO 
2. 95* S no. 8P bo. 2C ao. 1 P 0. 9O3, 35. S n 0. 3G 
eo. 7B ao. 1 Po. 9O3. 35. S no. 9Mno. iM go. 1 P 
0. 9O3. 35. S n 0. 2M no. 8M go. 1 Po. 9O3. 35. S n 
0. 7P b 0. 3C a 0. 1 Po. 9O3. 35. S no. 2G e 0. sB a 
40 0. 1 Po. 9O3. 35o 

[0 0 3 5] ^^m(r>m,mun\t.m^ik^tz\%mmm\z 

T^fig-r^ci:^^T^^o m?i\tm^mzr:>\.^xum\z 
mm-t^hu^it"^^. M^it-^^^M^^^K? (M^ M 

2tifflS;a:DSi. Ge, Sn. Pb. P. B. Al. 
Sb. M^^lMg. Ca. Sr. Ba) Sil^L. 

[0 0 3 6] S n>fb^i^<hL.Tt^^c<hx.«S nO. Sn 
O2. Sn203. Sn304* Sn70i3-H20> Sn80 

15* 7K»<km-«. ffiffls. mk 
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wt. ^^tm-m. nitm-Si. mtm-ss. mn:m~ 

t^tiS i O2. S i O, 5=- h^y^^^Jl'V'^V, 7^ h 5 

Ge02. GeO> y^PV- -^^5^ h 7 ;< H. y 

fctA«Pb02. PbO, Pb203. Pb304, ffiK 

M^^. iss^. 1^^^. mmm^. m^wtm, 
^i^mt^y. ^mt*j>, =mit*j>. E.^it>j>. 

H^ft*:>>^. H*<b*>:7^, SpK, (a 

^KhU^9^;i/> epKhUxg^;k S-5Sh'J:/Dfcr 

(a-7;^5:^. , y'f 

->H. M7^;i';!'K7';i/5xr>A, :K'fkT;i'5x':7A. 

TJI/SX-^ZA, SIK7;P5X>i7A. *'i7<k7';U5X'>A 
•SCi^t-c^^, Mg, Ca. Sr, B aif^miiLT 
[0 0 3 7] Siifi£^#<i:LTtt. #iaj^S*<S^i-4t:KA 

±, 2 0 o*c«T-e*^cit*ws bt^. »SUt^Silt£ 
iSfittS 0 0*C£t±, 15 0 O'CetTT**. iff*bl» 
j^^^P^« 1 0 »«±, 5 0^Pb1«TTJ&^o Rlffijig 

oasj d^e. r«i)«ias cc^*) wsossj tc^-r-ss 

ftttt rjiE^iia^ cc^^) «8 0%j ib^ib r^isSiia 
cc^s^) « 5 OSS J tc^-r-5*-eroiasBT©¥^a 

9 8 7) 2 1 7HiB«Wg u nffi. Hammer-An 
V i 1 ffi • s 1 a pffi • hV'f Xffi • ZfyX^X 

■y\^—m ■ m-b^i^m • me l t d r a gft/SiifOfi 
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t/^/i' (A» 1 9 9 1) 1 7 2Hffi««)mD-7- 

[0 0 3 8] m0!c.ii7.nmmttFF^v<itmm^^mi)^ 

ffitbT^S^^T'^X-T (I CP) 
[0 0 3 9] *5!BJ<75^ffitJ^Sf«t»J^. 5i-»bTBf^CD 

^p. swiJt?— «S:i?— ;i/5;p, iSS5j?-;U5 

i|[Hl^gft^->*i-;/ h5;l.^gg;5:f) ;&tffl(.^e.tlS. 

0. 1~6 0/im!&W$L-<, 1. 0~3 0 Mm*SitttC 
«ff*L<, 2. 0~2 OMm*i$e.tCif*bt». 

[0 0 4 0] *^iqT-^ffl$n*^s^j«. «fi£snfc 

7-fe5"I/>:/7u'i7, ^r-^xX^yi'. y>>5^ 
x.>X'7>yi^. >^;l'X5 ^>XX^'y^'. 
1J— v;i.X^5/i7^<D;t; — 7l^>X5<;/i7|g. TX77JP 

iB, x^^y^iK T^l/Sxr^A, «^»^JBI&!S. 
^^>S*U'i7A#?<Dg|«tt'^^'X;^J-IS, 

i^lC6~3 0Mfi35Tife4C:i*<»*LVi. *- 

[0 0 4 11 :^nm-Q^tmm^m^^nr^tcfif>\zmm 

l!&2it^::^A3*^t**■r■5*•Jv-^*^^^f e,tl-5. 
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;i/p— X. fc Hn4^->x^;i/-fe;pp— X, bHD^^-^T' 
nif;i/-tr;i/n-x. T;i/^>S^Na, ^07^^))lWt. 

5^) T^ui/-h. x^i/>-T^i/>s^^^a'&{*i?(D 

^u>-'\=^^it:7DDyptri->*s^«:. ifxu5^> 
:7D^-f h^:7PDX^l/>-^4^lt:7nDyD 
tfU>*a^<*, :4^'jx^l^>. 4^U7'ntfl/>, x^ 
l/>-7'Ptfl/>- vX>^-7p'J V- (EPDM) . 
X;i/3|^><bEPDM. jJtU b*x;i/T-fe^^— ;i/»Jg, 

mo) y^u;i/Kxx^;i^^^wr^ (^^) y 
;p-T^'jpxhu;u*a^«:. \£-)ir±^-h^<o 

exjUxx^^Jl/^^^-r^^^U t:x;i.xX7^Jl/*S^ 

x^l^>-yi$^vx>^^a^^*, y^ija-hOJl 
-y^vx>5t^S^«e. 7|^U:/^>?x>, ^:t:/u>zf 
A. y ym::fM.. #U X5"l^>:i-+v H> 3j^UxX5=';i/ 

^oou^ymm. *ux-^;i.>j^U':7i/^>^Bg> 4^ 

:7x/-JH»8B. X7lt^s^«Bg^cDxv;i/>?3> (^5^ 
^;/^X) *'5V^ti1^X^>>?3 >^^tf^:i<h;0^tjB5fe 
-So 1${c>itijy/7ij;i.^xx5^;i/^<7)^^^y ^x. tjjl^ 
3}^4->'^^;i/ir;PP-x. #U7^ h^:7;i.;tPX^U 

[0 0 4 2] ^mnwt. m0Si^nrzmm\zi^\^^x. it^ 

-^^X^^o 4^»jyPtri/>, 5}^Ux^U>;^j:<^:0 

i^n^o v-(Dmmm\t^}zm&^niti^^ffi. 0- 
3osa%;&«»^u(.n <^>»msii«. mmRumm 

[0 0 4 31 :$^^mxmmx^^mmmtiEm\^Tji^ 
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[0 0 4 4] ^^mxmmx^^±:/^u-^\t. 

««^LT, #uyptflx>. 4^'jx^i/ 
>. 7i^U:/pfcfl^>dr>l^Ux5^i/>cDS^flc. 3}^uyp 

[0 0 4 5] «<»?£Ji~-J8tC^}t^<h^l«;5^e>Stfi£^n 

T^S. m^^i. L i C 1 04> L i B F4. L i P Fe. 
W LiCFaSOs. LiCF3C02. LiAsFe. Li 
SbFe. LiBioClio. <g;j»BiaSiS*;i^2R>»U^ 
"^A. LiAlCU> LiCK LiBr. Lil, 

U±^M'^l^X^m'T^Z.tf}iX^^o Uf)^XhL i B 

[0 0 4 6] ^mmxmmx^^mm^\^x\t. yptr 

y. 1, 2-i^:^V^z^:xi^ 

y. 'rVv\^Yuy'yy. 2 -^^;i/5^h^fc Hu>^^ 
y. -J:^^)Vy.)Vit^^yY. 1, 3 ->?:^4^V'^>> tJn 

>?:t4^y^ X;l/3}^^>, 3-;^^;i/- 2 

^fc HP:7^>^»fl^. xf^;i.X'-5^;k 1, 3-:/p 
/t >1t;i/ N >75: ^(Olf h >f4W^^iK^^tf ^ d ^ 

x,^vyti—^-^-v. yptf u>*-7j^^-h5&w^ 
5^ ^-^-vtm^x^^^^. 
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[0 0 4 7] ^^m-^mm-Q^^mmmizVTit. x^^ 
jj?:?.— h. ypt;i^>*— zp:*.— N. 1. 2- 

5^;i/*-3l^^-hS:il3t?l^LfcS«a?tCL i CF3S 

03. L i C 1 O4. L i B F4*3j:Z//*it«L i P Fe 

fcb< «X5"U'>*-3|^^- hcD'>;5:< tfe-^/^tv?;* 
g^Jl'^-jH^- h b < (Jv'xg^^l/^-Jt^^- h CDiJ»5: 
<<»:*)— LiCFsSOs. LiClO 

4. feb<«L i BF4<0»|>)&^&atfn&^;&:< i:t>— a 
W:^.»:L i PF6S:^?:f^««?*W*bU. cneS/B 

•s. 

[0 0 4 8] m«?K©(t!3tC55«:<^)^ti^Hft:««Mfe 

<ttne.Tti^. /Sd^Tfc. L 1 3N, L i K L i 5N 
I 2« L i 3N-L i I -L i OH. L i 4S I O4. L i ftf 
4S i O4-L i I - L 1 OH. X L I 3PO4- ( 1 - 
x) Li4Si04. L i2S i S3. SStft'JWb^ifei^t' 

[0 0 4 9] ij(«-^3t&sittt<£re«c^-rse« 

Uv'^, h 'JX^;l/7;tX7 7'r h- h UX:S'/-;i'7' 
5>, ^ttx-^;P. x5"U>i775>. n-y^-f 

N. N' -ajs-f syjv'y >, x^u>^u3-;p>7 

>;y'j3— ;k tfD— 2 -J* h^i^x^'y— ;k a 40 
1 c 13. wmtt'i^u^-sasfiH©^/^-, hu 

X5"^'>5^:X^^:;l/T5 H. h U T;i/+;l'J|xX 7^- >. 

;i'*u>. *;pjt^x;p*S:l^o7U-;Hb^«^. 12- 
i'^'>'>-4«J;^73:i7^>^>x— 'v^iJ^-tJ-^tg^ 

[0 0 5 0] sfc. m»«*^«!ittJc-r-5fc«e)»c-&Ao 
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€r-5, 

[0 0 5 1] m«f^». l|H|-eaAbT=bJ;li 
DU^^-i^AS^iSjSUfc^Sg^aALfcm. WIB^j«J; 

^»ufcjK<£ftA) -^feAtn sfc. mmm<Dmxt^m 

[0 0 5 2] *^Hj-effifflT^-5S?i&te*5j:y:«?i&l[« 

MRS {SUS3 04. SUS3 04L. SUS304 
N. SUS316, SUS430. SUS444^). 

sx-^ASfcti^®^^. x>;;y;i., 

0. j^tttUT. «n}gfai«. «n)g««. iE:&jg« 

tt. #ic. ^1-^ft;i^ftSSg^^**4a 

5^>UX«BR. 7;P5X'^ASfc«-€-©^ife*«iif*L 

ti. «?i&teroj^!K«jp^>. n'r>, ->-h. v''J>5^ 

i:vxmnmz^±^^m\^^^^tifi-v^?>. com, 

mmm'P:»^^-y hm<o^mzmt),i,^=^An^^mh 

— X. PTC^^^) «:<iiL:pttT%>^ 

[0 0 5 3] *5!BJT€gffl-r^U-KfiS»C«. 
ttSfeo^lg mxii. x>yy;i.. i7D 

®m^^s. u-if-^s, m^mmm) ^fflt^-szit 
e. ^31 ^ nr s fk^ife^^i^i^ «r ffl t> -5 ii ^1 *«aj5fe ^ , 

[0 0 5 4] *SgBJ-CfiefflT^S:tfxy>;/ htt, WSi: 

«r>. 7'Dlfl/'>tXf^W>®r/^D5'i^#tM^5l? 

U V-T* -5 <»: *<Sf * b 

[0 0 5 5] ^^mo)mmit'^-m\zm\:^T9ym$tTmm 
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[0 0 5 6] *fg^®flffi«!gJSC|£:i;Ta»**il5lJ 

•5. S^tSffi/t-yi'lrli. mJE^SlilK (DC-DCn 

[0 0 5 7] *»gg«)m««l^;a:«sicffiffl3ns. 

>, y-hS'7-:/D, m^^^B. m^mm. a-Fu 

[0 0 5 8] 

mi,zm^t£n^h<D-c\tyn^\ 
[0 0 5 9] [nmm-1] 
imm-BM^-:^ hof^^) lEmtm l i c o o 

zxz-v? 5 o'Ciz^mv4mmumv^'^. ^^izm^ 

2X:cr)mmT9 0 0'ClC#®L-?-WtaST8^r«^j^figL 
«¥P^Lfcfc©. •f'L'St^-y-'fXS Atm. iSfej^asOg* 
10 0ml O*lCi)-»bfct€rc05)^««?CD«giStt0. 
6mS/m. pHfilO. 1, J;-5Jta® 
m\tO. 42m2/g) $r2 0 0 g<tT-fe5^1/>:;''^-7 

i7iogi:Sr. 7)^^>?:^-f-tf--cig^b. m^^^x^mm 

CO 0 6 0] CMffi^^ffl'^-x hrofPfiKD : s 

n G e 0. 1 Bo. 5 P 0. 58M g 0. 1 Ko. 1 03. 35 (— K<bS 
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6. 7g. t!DU>KiHO. 3g. Hiljb^asgl. 
7g, glS^U-^AO. 7g. »fl:-7if^->'>A0. 4 
g. -Wtit^JV^-Ol^l. OgSrft^S^U, 

ooics-c^iaL. 1 1 0 ox:-^! 2^&m*£Lfe^, 

1 0'C/i}-t?^illc*TRIiaL«i^*^J;D?iDtbLfc'b 

>'3:>y h5;H»P?^Lfct><D, JFigiaS4. 5 
Mm, CuKa«<£ffll.i;fcXi^|Hj^^tC*3l/iT2 

2 8° ^^ifilCM-^S:Wr^:/D-H;&:tf-4^*«-r-5#l 
10 -eJ&O. 2 0«T4 0° Et±7 0* fitTfCtti^attCDH 

&riK«^e.n;^*^ofc. ) ^2oog. mmm (AjSh 

3 0 g t*^:>':J-'f -tf-Til-^b, setCi^lfJBt 
UTSiS 2 S«%*;i'5j^^>'^5^;Hr;i/D-X7KSIS? 5 
Og, :4?U7yfl:lf:rU7*>l 0 gtSriPAJl^Lfct) 

ot^SrS 0 gJniASetcfii^S^b, ftffi^SJ'^-x 

[0 06 1] [iES*5j;Z/ftffimS>'-hCDfPfig] Jiia 

3 0 Mm©T;i'5n't7A?g^«^Or^®(C, ^?US4 0 
^0 0 g/m^, ffiiffi^cov'— hcoj?i5j^*J2 8 0 Mmlc;a:-& 

fc, $e.»cK^-f3}^-y^'X (g,^ : - 5 CCfiATW^JS 
>'-hS:f^fSbfc. I^^JC. ftffi^S«'<-X h*2 0 w 

9 OMmT'*Sftffi->-hSf^^Lfc, 

[0 0 6 2] inmmmm'i 7)v::iymm%x. 200 
c c(Diffln(D5j^u:/aifp->^S(c6 5. sgw^K-:; 

3 0t:*®x.;^iiJ:5JCtt,«b;5:*^e.> 2 2. 2 g©^ 

tz. 'A\Z. 0. 4gC9LiBF4. 12. 1 gWL i P 

F^^muii^i ox:^m^ts.\>^ii^\zmM\^fs.ti^^, t 

bfc. »^nfc««l« («/j?»tl) «ifcSl. 1 3 5T 
^feS?g»JS^*T-*o^c. 1 8 p pm (MSPm^ 

MraiPp«MKC-2 1 Omti-)Vy i^^—T^^m^m^ 
40 g-ca!«) , jSI8IK»«2 4ppm (:/nA5^^r— JP:/ 
JP-^m^lSltL, 0. iaffiNaOH*^«?&ffltiT 

1 {ctBe<D|b^iK)S:0f^igftJCJa:-& J: 5 JC-€-tl^en^» 
S-frT, S»ffil, 7, 8. 11. 12. 14~17& 

CO 0 6 3] 
C^l] 
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0. 2 
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0. 5 


1 7 
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[0 0 6 4] C->'J >iS^-«ffi®f^fi£) lEgv—h. » 

i-*3j:i;-fe/x^— ^S'-wieiiittSb. 

«)TnfSS!«?l&€:f^fi£bfe« ±iE(D:^teTf^figbfc«fi& 
4. IV. WL'mMstmm2. S V6D^frT3t»S*»D 

f^fiEbfc«?a<DffiM^« (#s?acDi-y--f i7;!/B®^s 
1 ®$a-e«t&fkbfcfe») *3cfct;;+>-'f i';n4 

S2 fP^bfc^*2JJ:«m(Dtttl 



[0 0 6 5] mmm- 2 ] m.mmmi\^xmmmM^ 

fflVi^e<li1-«*iS«Hl i:ig«l©;&^-cnfSM«ffi (m» 

#^la. 7a. 8a) €rf^fiKbfc. ±fBro:;^te-rfPfi£ 
bfeS?fefC-:3ViT. «iS^S4. 8mA/cm2. 
^lt«ffi4. IV. &«*llt«JE2. 8 V®^frT3teSft 

a05§aS;^2©mft&l®^fiTM*&it:bfcfeco) *J: 

S3 0 o-y--f i^^pjexoiscm^aosd^) ^^bfc. 

[0 0 6 6] 
[^2] 
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[0 0 6 9] 

[01] mmm\z&imLrci^o >y-mmm(owimm^ 

1 7ltuypt!l^>K:tfX^:y h 



22 



2 ftas^^^^a^ftate (s&ft) 

3 -fe/tix- 

5 iESv-— h 

7 E5«#flc 

9 PTC^T 
1 0 (^gB:75^i*: 
7^? 1 1 U 
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